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Cvsticercus fasciolaris was recorded, in early 19th 
century from the livers of rodents. This larval form has 
been recorded even earlier under such names as Vermis 
vesicularis mûris, Hartman, 1695» Fasciola mûris hepatica 
Roederer, 1762; Taenia hvdatigena Pallas, 1766; and Taenia 
vesicularis taeniaformis. Bloch, 1782. 
In the past decade, the electron microscope has provided 
a much better understanding of the cuticular, subcuticular, 
and parenchymal layers of adult cestodes, but little has been 
reported concerning the ultrastructure of larval cestodes. 
Read (1955) studied Hymenolepis diminuta and Raillietina 
cesticillus: Rothman (1959, I960, 1963), H. diminuta; Waitz 
(1961), Hvdatigera taeniaformis: Threadgold (1962), 
Diovlidium caninum: Rosario (1962), H. diminuta: Moreseth 
(1966, 1967), Echinococcus granulosus. Taenia hvdatigena 
and T. pisiformis: Race et al. (1965), Multiceps serialis: 
Lumsden (1966), Lacistiorhvnchus tenius: Nieland and von 
Brand (1969), T. taeniaformis. These investigators reported 
that the cuticle was the principal organ. They also observed 
that the cuticle contained mitochondria and possessed 
surface projections called microvilli. 
Race et al. (1965) observed that the parenchyma was 
highly heterogenous and consisted mostly of a loose fibrous 
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ground substance with well defined cytoplasmic inclusions 
such as cell bodies, mitochondria, lipids, and some un¬ 
identified structures. They recognized three main layers: 
the cuticle, the basement membrane, and the parenchyma. 
Lumsden (1966) studied the fine structure of the 
medullary parenchymal cells of Lacistiorhynchus tenius. It 
was observed that the parenchymal cells contained numerous 
ribosomes, the endoplasmic reticulum, mitochondria, and 
moderately developed Golgi apparatus. 
Waitz (1961) made observations on the ultrastructure of 
larval Hydatigera taeniaformis. It was reported that the 
cyst walls were composed of mammalian connective tissue. The 
cuticle of the larval worm was highly complex in structure. 
Many mitochondria were observed in the lower portion of the 
cuticle and sections through the flame cells showed flagella 
and associate structures. 
Calcareous corpuscles composed of concentric layers of 
minerals have been observed in many invertebrate phyla 
including the protozoans. Andre/ and Faure-Premiet (1967) 
studied concretions in protozoans, while Martin and Bils 
(1964), Erasmus (1967) and von Brand <§£. âi. (i960) studied 
these structures in Platyhelminthes. Concretions in 
arthropods were investigated by Gouranton (1968). These 
structures have a morphological resemblance but they have 
different physiological functions among the various inverte¬ 
brate phyla. The above investigators have demonstrated 
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heterogeneous constituents within the concretions of indivi¬ 
dual organisms, and compared the composition of these 
structures within the invertebrate phyla. Martin and Bils 
(1964) observed that concretions were formed in the 
excretory system of trematodes, but in cestodes, von Brand 
et al. (I960), Nieland and von Brand (1969) concluded that 
they did not perform an excretory role. A large number of 
functions have been suggested for cestode concretions, which 
are referred to as calcareous corpuscles, and have occurred 
in large numbers in the strobilar parenchyma of both the 
larva and the adult of most species. 
This investigation was designed, therefore, to provide 
a better understanding of the ultrastructure of the larval 
cestode, Cvsticercus fasciolaris. Special attention has 
been given to the morphology of the cuticle, parenchyma cells, 
nuclei, membranes, calcareous corpuscles, microtriches, and 
flame cells. 
CHAPTER II 
REVIEW OF LITERATURE 
Miller and Dawley (1927) fed onchospheres from gravid 
proglottids of Taenia taeniaformis to white rats in various 
doses. They observed that thousands of cysts of Ç. fascio¬ 
lar is developed in the liver. The number of Eosinophils 
increased from the time of infection, and reached a high 
level after 15 days. They reported that the fluid of Ç. 
fasciolaris was not very toxic. These investigators con¬ 
cluded that Ç. fasciolaris begins its parasitic activities 
in the rat. 
Lewert and Lee (1956) studied rats infected with the 
larvae of T. taeniaformis. They used histochemical methods 
to determine the state of acellular protein in the host 
liver. During the initial stages of infection and early 
growth of the larvae in the host, acellular glycoproteins of 
the liver were altered; the hepatic cells surrounding the 
larvae were depleted of glycogen. At the formation of 
capsules around the larvae, the adjacent liver cells were 
normal with respect to polysaccharides containing protein and 
glycogen. 
Pratt (1909) studied the cuticle and subcuticle of 
cestodes and trematodes. They reported that the cuticles of 
cestodes and trematodes were structurally similar to that of 
arthropods. The subcuticle belonged to the parenchyma. 
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genetically, and was not a part of the epithelium of the 
hypodermis. They did not observe subcuticular cells in 
aspidobothriad monogenetic flukes, many digenetic trematodes, 
and cestodes during early larval stages when the cuticle was 
developing. 
Rothman (1957) studied the larval development of 
Hvmenolepis diminuta and H. citelli. He concluded that the 
developmental pattern of the cysticercoid of both species was 
similar, although there were few minor differences. The 
mature cysticercoids of the two species could be distinguished 
by their morphological characteristics, and the larvae of 
both species had external scolices which were invaginated. 
Hutchison (1958) investigated the development and growth 
of the larvae of Hydatigera taeniaformis. He observed that 
invaginated cysticercoids developed on the 30th day of infec¬ 
tion. On the 42nd day a strobilocercus formed. The youngest 
strobilocercus recovered from a rat which was capable of 
infecting a cat was 60 days old. There was rapid growth in 
the first six weeks after which growth rate slowed down. The 
complete growth period was 22 weeks. 
Race gt al. (1965) studied the larval stage of Huiticens 
serialis. This was the first study investigating the cuticle, 
the basement membrane, and the parenchymal layers of M. 
serialis with the electron microscope. Particular attention 
was given to the cuticular layer with its microthrix border. 
It was observed that the parenchyma consisted mainly of a 
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loose fibrous ground substance and cytoplasmic extensions of 
cell bodies with mitochondria, lipid droplets, and other 
unidentified structures. He observed that the microthrix 
border was composed of Individual microtriches which had 
medullary spores that were continuous with the matrix of 
the cuticle. 
Rothman (1959) reported observations in which he 
correlated the physiology of tapeworms to structures observed 
with the electron microscope. The fine structure of flame 
cells was observed in every region of the worm from the neck 
to the gravid section. Projections called microtriches were 
very scarce on the anterior portion of the scolex. 
The microtriches had a dense cortex, with a central cavity 
and tapered distally. Proximally, these structures were 
associated with the cuticle. Mitochondria were observed 
within the matrix of the cuticle. The cavity of the micro¬ 
thrix occupied only the proximal half. The tegument was 
permeated with pore canals. 
Voge (1960a) made observations on the histogenesis of 
the fully developed, normal cysticercoid of H. diminuta. 
This was the finest of a series of studies that dealt with 
the histology of cysticercoid structures in several species 
of Hymenoleols with the light microscope. She reported that 
the large cells of the intermediate layer did not resemble any 
of the cells of the adult tapeworm. The fibrous layer of the 
cysticercoid had a staining reaction which was similar to 
7 
that of collagenous fibers of mammalian tissue. It was 
observed that the large cells in the tissues of the tail 
parenchyma of the larval cestode were the only one that 
resembled those of the tissues of the adult parenchyma. The 
hair-like processes in the peripheral layer of H. dlminuta 
were not present in H. nana and H. citelli. There was a 
distinct difference in the histology of the different species 
of Hymenoleois cvsticercoids. 
Voge (1960b) compared the structures of the cysticercoids 
of H. diminuta. H. citelli. H. nana. Raillietina cesticillus 
and Choanolaenia infundibulum. She noticed that there was 
extensive development of the fibrous tissue, which after 
staining, looked like vertebrate connective tissue. On the 
basis of histologic structure, it was easy to differentiate 
the cysticercoid of each species studied from those of other 
species, but their organization was basically similar. It 
was suggested that the basic histologic pattern of the 
cysticercoid may be similar in all cestodes having this stage 
in their life cycle. 
von Brand et al. (I960) studied calcareous corpuscle 
material in both T. taeniaformis and its larvae G. fasciolaris. 
They reported that Ç. fasciolaris contained twice as much 
material in the calcareous corpuscle as T. taeniaformis. 
There was not a quantitative gradient in the corpuscles of 
the strobila of T. taeniaformis. but there was less corpuscu¬ 
lar material in the smaller proglottids than in the larger 
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ones. More of the calcareous material disappeared from the 
corpuscles of Ç. fasciolaris during anaerobic incubation than 
during aerobic incubation in non-nutritive media. Calcareous 
corpuscles yield Ca, Mg, P, and C02. They showed that the 
mineral component of the corpuscle was amorphous, but upon 
heating with KOH, crystallization took place and brucite was 
formed. When they examined the fine structure, they observed 
that the lamellae of the corpuscle was composed of paired 
rings with an amorphous or granular background substance. 
There were no crystalline elements. They were also able to 
demonstrate the presence of glycogen like polysaccharide, 
mucopolysaccharide, lipids, and proteins as constituents of 
the organic bases of the corpuscles. They concluded that 
the inorganic material in the corpuscles of T. taeniaformis r 
Ç. fflsp.iplarig and T. saginata was actually amorphous 
substances. 
von Brand and Weinbach (1965) studied the mineral com¬ 
positions of the calcareous corpuscle of Ç. cellulosaer the 
larval form of gptofflÇtre mansonoides. T. saglnata. and 
Diphyllobothrium latum. They found that the major components 
of the calcareous corpuscles of these cestodes were various 
amounts of Ca, Mg, P, and C02. The corpuscles of the above 
worms and those of the previously studied T. taeniaformisr 
contained several other minor inorganic components. 
Corpuscles from the larval cestodes showed smaller amounts 
of the minor inorganic components than the adults. Induced 
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crystallization patterns by heats or KOH treatment varied 
greatly in phosphate-containing compounds. They concluded 
that variations in crystallization of corpuscular components 
were due to differences in the species. 
Rothman (i960) studied the ultrastructure and absorptive 
function of three different orders of cestodes. He reported 
that all forms had a microthrix border which projected from 
the cuticle. The microtriches varied in size and shape but 
they all had medullated portions which were continuous with 
the cuticular border. All regions of the cuticle had 
mitochondria and pore canals. All of the subcuticles examined 
with the exception of one, were permeated with subcuticular 
canals. Pinocytosis occurred at the surface of the cuticle 
between the microtriches. It was observed that the cuticle 
of the tapeworm which functions as absorptive surface, had 
some morphological resemblance to absorptive surfaces of other 
animals. He suggested that the cuticle is responsible for 
the function of absorption and pinocytosis. 
Waitz (1961) studied the ultrastructure of larval 
Hydatigera taeniaformis. He observed that the cyst walls 
were composed of mammalian connective tissue which appeared 
to be vascularized mostly by venules. The cuticle of 
Hydatigera taeniaformis was highly complex in structure. 
Microvilli were observed on its outer surface. Many small 
mitochondria were observed in the lower portion of the cuticle. 
There was a distinct channel which connected the parenchyma 
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with the cuticle. Cross sections through flame cells 
revealed that the flagella were packed in hexagonal rods 
and had the typical 9 plus 2 pattern. 
Rosario (1962) reported on the ultrastructure of the 
cuticle in H. diminuta and H. nana. He observed that the 
cuticle was composed of a transparent delicate membrane 
which formed a protective covering about the animal and lined 
the suckers and scolex. The cuticle was composed of a sclero- 
protein; morphologically, it had three layers. The outer 
layer under the light microscope appeared as a smooth, thin 
membrane in the two worms studied. Read (1955) also studied 
the ultrastructure of this organism and described structures 
that were believed to be microvilli. These were characterized 
by dense, pointed tips with a limiting membrane. The 
resemblance of these two structures to the villi might function 
to increase the capacity and the absorptive surface of the 
worm. In the second layer, there were evenly scattered 
granules. Near the cuticular membrane, mitochondria were 
observed. The homogeneous layer had granules with dense bars 
resembling those seen in granules of eosinophils and dense 
bodies. Some of these were called lipid droplets. The basal 
layer was composed of bundles and fibrils. The subcuticular 
area appeared to have two cell types in tapeworms. The first 
type had mitochondria and granules similar to those in the 
homogeneous layer. The second type appeared to be free of 
most organelles, although there were a few scattered mito- 
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chondria. Processes of the cell type were noticed extending 
into homogeneous layer. 
Threadgold (1962) studied the fine structure of the 
tegument and associated structures in D. caninum. He 
suggested that the cuticle of cestodes contained surface 
projections which were similar to villi of the vertebrate 
gut. The presence of mitochondria in this layer suggested 
that the cuticle was a living material instead of a secretion. 
He also observed that the cuticle was permeated by pore 
canals. He suggested the use of the term tegument, rather 
than cuticle with reference to cestodes. He observed that 
the cellular organization of D. caninum was similar to that 
of H. diminuta except that the microtriches of D. caninum did 
not have a central cavity in their proximal half, and con¬ 
tained an electron density similar to the tegument. The 
tegument was not a continuous structure over the surface of 
the organism, but it was interrupted by membranes similar to 
those that appeared at interfaces between cells in other 
animals. 
Moreseth (1966) observed the fine structure of the 
tegument of adult E. granulosus. T. hvdatigena and T. 
nisiformls. He reported that these species had teguments 
consisting of modified cytoplasm in cells lying in the 
parenchyma. Mitochondria were confined to the basal portion 
of the distal cytoplasm which also was filled with vesicular 
inclusions. Cells containing glycogen granules were seen in 
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the parenchyma and the tegument was multinucleated in many 
places. His observation supported the view that tapeworm 
teguments have a syncytical arrangement. The penetration of 
the pore canal into the distal cytoplasm was interpreted as 
a tubular structure and not as a cellular boundary. 
Moreseth (1967) studied the fine structure of the 
hydatid cyst and the protoscolex of E. granulosus. He 
observed that the germinal membrane bears some resemblance 
to the tegument of protoscolices. The germinal membrane 
contained a basal portion which was attached to the laminated 
layer. The laminated layer was strongly PAS positive. 
Electron micrographs showed it was made up of a layer of 
particulate material with a background of fine, irregularly 
arranged fibers. Cytoplasmic masses containing glycogen 
were closely associated with the perinuclear cytoplasm of 
the tegumental cell. 
Rothman (1966) studied the ultrastructure of enzyme 
activity in the cestode cuticle. He reported two groups of 
esterases present in the cestode, H. citelli, and that 
alkaline phosphatases were found mainly on the outer membrane 
of the proximal microthrix. It was suggested that cholines¬ 
terase was found predominately in distal microthrix. 
Lumsden (1967) studied the ultrastructure of the 
musculature of several adult species of cestodes. He 
compared his observations with other studies of platy- 
helminths. He observed the occurrence of an orbital array 
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which appeared tapered toward the end and possessed sub¬ 
units. The myofibrils contained discontinuous patches of 
dense material, which was probably equivalent to a fragmented 
Z-disc. Microtubules were in the peripheral and deeper 
myofibrillar sarcoplasm which was parallel to the long axis 
of the fiber. Vesicles of the agranular endoplasmic reti¬ 
culum were observed immediately adjacent to the sarcolemma. 
Glycogen particles were observed in large concentrations in 
the non-filamentous sarcoplasm between the myofiber and 
nucleus. The perinuclear cytoplasm contained granular 
endoplasmic reticulum, free ribosomes, and aggregrates of 
smooth-surfaced vesicles. 
Nieland and von Brand (1969) studied the fine structure 
of cestode calcareous corpuscle formation in the common cat 
tapeworms. Each corpuscle was formed around a cytoplasmic 
cavity and the corpuscle forming cell appeared to expend 
itself in the production of one corpuscle. They reported two 
components within the corpuscles, one was a homogeneous 
matrix that was believed to correspond to one of the organic 
substances known to be present in corpuscle. The other was 
a granular substance that was composed of inorganic material. 
The corpuscle increased in size by the accumulation of these 
two components in the concentric layers which caused the 
surrounding cytoplasm to compress. 
CHAPTER III 
MATERIALS AND METHODS 
The parasites used in the investigation of Cvsticercus 
fasciolaris. were obtained from wild rats, Ratus ratus. that 
were caught around the Nash-Washington area of the city of 
Atlanta, Georgia. The infected rats were anesthetized by 
use of ether and chloroform. The body wall and parts of the 
rib cage were removed to expose the liver of each rat where 
the cyst of Ç. fasciolaris normally occurred. Each rat liver 
was then removed and the tissue surrounding the larval cyst 
was carefully teased away. The cyst walls of the cestode 
were opened with care to avoid damage to the enclosed larval 
worms. 
The larvae were washed three times in distilled water 
at room temperature to remove the fluid and debris within 
the cyst. Larvae from the cyst were each cut into three 
sections: an anterior, middle, and posterior. Each section 
was then cut into small pieces of about 2 nrnP and the anterior, 
middle, and posterior portions were placed in separate con¬ 
tainers respectively. The sectioned larvae were then placed 
in yfo glutaraldehyde in 0.1 M phosphate-buffered solution 
pH 7.2 for four hours in the cold at 4 C, rinsed twice in 
0.1 M phosphate-buffered solution containing 0.3 M sucrose 
solution at pH 7.2. The buffered solution was of the 
following composition: 11.61 gms. of K2HP04 
in liter of 
water. Post fixation was accomplished by placing the larval 
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tissues in 2$ osmium tetroxide containing 4$ sucrose for 
four hours in the cold according to the techniques of 
Sabatini £t âl. (1963). 
Each section of larval tissues was washed several times 
in 0.1 M phosphate-buffered and 4$ sucrose solution, pH 7.2. 
The specimens were dehydrated in each 2$% ETOH for 30 
minutes, 50% ETOH for 15 minutes, 70$ ETOH containing 1% 
phosphotungstic acid for an hour, and 95% ETOH for 15 
minutes. The larval sections were dehydrated and followed 
by two 15 minutes changes of propylene oxide before they 
were transferred to 15$ Araldite 6005 solution to which small 
amounts of plastic were sequentially added to make the 
following percentages, 25, 35, 45, 55, 65, 75, 85. Tissues 
were allowed to infiltrate in each percentage for 15 minutes. 
Then the tissues were allowed to infiltrate in 100$ Araldite 
6005 for 2 hours and placed in other tin foil boats with 
100$ Araldite for an additional one hour period. 
Small pieces of infiltrated larvae were embedded in tin 
foil boats containing Araldite and polymerized in a vacuum 
oven at 20 lbs pressure at 60°C for 48 hours. The polymerized 
blocks containing the larval tissue were cut into smaller 
pieces by means of a hack saw and each piece glued to a 
plastic capsule in order to facilitate sectioning. Tissue 
blocks glued to capsules were trimmed to a pyramid shape 
and sectioned with glass knives attached to a Porter Blum 
MT-2 microtome. Ultrathin sections of approximately 300A 
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were mounted on coated and uncoated copper grids. These 
were observed on a Philips 100C electron microscope and 
photographed on 35 mm fine grain positive film at magnifica¬ 
tion ranging from 700X to 10,000X. The electron micrographs 
were printed on Afga paper of grades 5 and 6. 
CHAPTER IV 
OBSERVATIONS 
. Figure 1 shows the morphology of the different layers 
represented in the body wall. The features are shown 
progressively from the exterior to the interior. The outer 
part is composed of the cuticle and is a highly vacuolated 
zone. The proximal portion of the cuticle contains mito¬ 
chondria. The subcuticular canals which are located beneath 
the cuticle within the subcuticle, connect the proximal end 
of the cuticle to the parenchyma. Within the parenchyma, 
which is highly heterogenous, there are differently arranged 
reticulin fibers (Race et al. 1965). The parenchyma is the 
most interior layer and consists mainly of these loosely 
arranged reticulin fibers. There are also macrocells which 
contain cytoplasmic extensions. There are therefore, three 
main layers of this larval form, the cuticle, the subcuticle, 
and the parenchyma. 
Figure 2 is a highly magnified photomicrograph of the 
cuticle and microthrix border. This photomicrograph shows 
that the individual microtriches contains a medullary matrix 
which is continuous with the matrix of the cuticle. The 
distal ends of the microthrix are revealed as electron dense 
rod-like structures. Vacuoles are the predominating feature 
in the cuticular area. 
Figure 3 shows the microtriches in cross section at 
various distances from the cuticle. The main feature is the 
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Figure 1. Cross section of portions of the 
cuticle (C) distal portion of parenchyma. 
Mitochondria (M) subcuticular canal (Sc); 
recticulin fiber (Rf), and macrocell (Mc). 
X 8,000. 
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Figure 2. A small area of the microthrix border, 
microthrix showing the medullary- 
structure (Mi); Vacuoles (Pc); and cuticular 
membrane (Mb); Cuticle (C). X 18,000. 
20 
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Figure 3* Cross section of microthrix seen 
at various distances from the cuticle, 
microthrix (Mi); medullary opaque structures 
(Mo). X 10,000. 
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medullated proximal portion which is easily recognized. 
Cross sections of the medullated portion appeared to be 
electron opaque. 
Figure 4 is a low magnification of the heterogeneous 
parenchymal cells. This figure shows some regular macrocells 
with protoplasmic extensions and calcareous corpuscle forming 
cells. 
In Figure 5 a macrocell of the parenchyma is shown with 
very distinct organelles. Structures shown are mitochondria, 
a vacuole, and a nucleus. There is evidence of numerous 
mitochondria within the macrocell. Within the matrix of the 
parenchyma there are also isolated mitochondria. 
Figure 6 shows another highly magnified macrocell of the 
outer parenchyma. This photomicrograph reveals a very 
distinct nucleus, nuclear membrane, lipid deposits, and 
numerous other cytoplasmic inclusions. The cell membrane 
is clearly distinct. The mitochondria are more numerous in 
this cell than in those previously noted. 
Figure 7 is a highly magnified macrocell of the inner 
portion of the parenchyma. The cell shows the same structure 
as those in Figures 5 and 6, but also indicates the beginning 
of the formation of a calcareous corpuscle within the cyto¬ 
plasm of the cell through the beginning of the accumulation 
of granular material and the formation of the corpuscular 
membrane. This cell contains fewer mitochondria than others. 
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Figure 4. This micrograph shows the heterogeneity 
of parenchyma cells. Macrocell (Me); 
corpuscle forming cells (H). 
X 18,000 
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Figure 5. Magnified macrocell of the parenchyma 
in relation to the rest of the parenchyma 
matrix. Macrocell (Me); nucleoplasm (Np); 
mitochondria (M); vacuole (V); Unit nuclear 
membrane (Nm), Isolated mitochondria (M^); 
X 12,500. 
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Figure 6. Highly magnified electron micrograph 
of proximal parenchymal cell. Mitochon¬ 
dria (M); Golgi body (G); vacuole (V); 
nucleoplasm (Np); nuclear membrane (Nm); 
Cell membrane (Cm); endoplasmic reticulum 
(EE); lipid granule (L); Nucleolus (Nu); 
X, 14,000. 
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Figure 7. Highly magnified corpuscle forming cell. 
Granular material (C); corpuscular membrane 
(Um) ; Vacuole (V); nucleoplasm (Np); Nuclear 




Figure 8 is a highly magnified portion of an early 
stage of a corpuscle forming cell. This figure shows the 
accumulation of large amounts of granular material which may 
be involved in the synthesis of the matrix of the calcareous 
corpuscle. Also shown is the corpuscular membrane. This 
membrane appears to be highly irregular. 
Figure 9 shows a young calcareous corpuscle with an 
eccentric nucleus. The corpuscle appears to have a homo¬ 
geneous matrix of intermediate density at the center and a 
granular matrix of high density on the outside. 
Figure 10 represents a fully mature calcareous corpuscle. 
The corpuscles appear to enlarge due to the depositing of the 
granular material uniformly to form concentric rings that 
alternate with layers of homogeneous materials. The cyto¬ 
plasm around this older and much larger corpuscle has become 
very thin with few recognizable structures. 
In Figure 11 a sagittal section of a parenchymal flame 
cell is shown with very distinct organelles. Structures show 
arrangement of cilia, mitochondria, vacuoles, nucleus, and 
nucleolus. 
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Figure 8. An electron micrograph showing a cross 
section of corpuscle forming cell. Granular 
material (C); uniform concentric rings (Cf); 
corpuscular membrane (Um). 
X 18,000. 
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Figure 9. Cross section of a young calcareous corpuscle. 
Granular matrix of intermediate density (C); 




Figure 10. This photomicrograph shows a calcareous 
corpuscle. The central portion of the 
corpuscle shows the granular material (G), 
and the granular material deposited in 
closely spaced dense layers, (arrows) 
X 22,000. 
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Figure 11. Sagittal section through a parenchymal 
flame cell. Cilia apex (CA); parallel 
arrangement of cilia (CB); nucleus 
(N); vacuoles (V); flame cell membrane 




The microthrix of Cvsticercus fasciolaris as seen with the 
electron microscope is similar to that of Multicens serialis 
(Race et alf 1965); Hymenolepis (Read 1955; Rosario 1962; 
Rothman 1963), and to that of the adult Dipylidium caninum 
(Threadgold, 1962). The function of the microthrix has not 
been determined, but these investigators have suggested that 
it aids in the absorption of nutrients. 
In the adult of Hymenolepis diminuta. Rothman (1963) has 
suggested that the microthrix functions in the absorption and 
positioning of the worm. Moreover, he suggested that the 
solid portion of the microtriches which was in direct contact 
with the border of the intestinal villi helped in resisting 
the current of flow of materials in the small intestine. It 
was the proximal medullary portion that was believed to serve 
an absorptive function. In view of the above, the micro- 
triches of Ç. fasciolaris may lend themselves to comparison. 
Therefore, it is suggested that the microtriches of Ç. 
fasciolaris tend to increase the surface area and perhaps 
facilitate fluid exchange and the positioning of the larval 
worm within the cyst. According to Rothman (1963), the 
vacuole-like structures in the cuticle of the adult H. 
diminuta were not convoluted pore canals, but globules of the 
external medium that had been taken in by pinocytosis and had 
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formed into vacuoles. Although Threadgold (1962), reported 
pore canals in D. caninum. Race et al. (1965) did not observe 
them in M. serialis. Pore canals also were not observed in 
the cuticle of Ç. fasciolaris. hox*ever, vacuoles were 
observed which may here also play a role in pinocytosis. 
The parenchyma of Ç. fasciolaris is a heterogenous 
structure due to the presence of several different types of 
structural components. Some of these components included 
macrocells with inclusions, reticulin fibers, and calcareous 
corpuscle forming cells. These structures appear to be 
similar to those of the parenchyma of M. serialis as 
described by Race et al. (1965). The macrocells with distinct 
cellular inclusions, including the presence of many mito¬ 
chondria in each cell, suggests that active cellular meta¬ 
bolism is carried on in these cells of the parenchyma. 
Calcareous corpuscle formation in Ç. fasciolaris differed 
in some respect from that described for mineral concretions 
of protozoans (André* and Faure-Fremiet, 1967), arthropods 
(Gouranton, 1968), trematodes (Erasmus 1967; Martin and Bils, 
1964), and cestodes (von Brand et al. i960). In C. fasciolaris 
the corpuscle is formed intracellularly within the macrocells 
and normally one corpuscle formed per given cell, von Brand 
Si âi. (I960) suggested that calcareous corpuscles in adult 
cestodes may serve to buffer acids in the animal. The 
possibility exists that the same function may hold true for 
the Ç. fasciolaris. 
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Nieland and von Brand (1969) described the formation of 
calcareous corpuscle in Taenia taeniaformis which is similar 
to that of 0. fasciolaris. The anatomy of the flame cells is 
of great interest, especially in regard to the structure of 
the cilia. Race et al. (1965) described the ultrastructure 
of parenchymal flame cells of larval M. serialis which is 
similar in structure to that of Ç. fasciolaris. The probable 
function of the flame cells is excretion of waste material 
from the larval worm. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
This study of the ultrastructure of Cysticercus 
fasciolaris has added support to the details of the fine 
structure of cestodes as reported by other investigators. 
The larval form £. fasciolaris. was covered with pro¬ 
jections called microtriches. The distal portion of each 
microthrix was unmedullated and tapered towards the end. 
The proximal portion of the microthrix was medullated and 
had a continuous matrix with the cuticle. 
The cuticle contained structures such as mitochondria 
which were located on the lower portion, and vacuoles which 
were predominate structures in the distal region. 
The parenchymal layer was composed mainly of macrocells 
with well defined cellular organelles such as nuclei, mito¬ 
chondria, the Golgi body, the endoplasmic reticulum, and 
lipid granules. The outer part of the parenchyma was com¬ 
posed of "reticulin fibers". It was postulated that the 
macrocells may play some role in food storage and also act 
as a mechanism for nutrient transfer within the organism. 
The deeper parenchyma contained calcareous corpuscles. 
Also present were parenchyma flame cells with recognizable 
structures such as cilia, nucleus, nucleolus, and vacuoles. 
The probable function of most of the structures 
observed has been suggested, however, the actual determina¬ 
tion of function awaits further histochemical, cytochemical, 
and physiological study. 
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